Introduction
The explosive growth of the Internet creates an opportunity for different ethnic groups to communicate their cultural values to a worldwide audience. Maori, the indigenous people of New Zealand, use the Internet in different ways: to promote their cultural values, to teach young Maori language, spiritual and ethical values and social rules of conduct and to present relevant facts and databases to support their claim for land and natural resources. Internet tools are also used to promote Maori enterprises in the global economy (Maori e-commerce sites) and for communication between members of tribes and others interested in Maori issues. However, the Internet poses some threats to the cultural values of Maori people, as discussed by Smith (1997) . Modern technology allows to anyone to easily reproduce and disseminate digital images and documents on the Internet and that raises concern with Maori that their heritage for example, the digital images of their ancestors or face tattoos (Moko), will be exploited and sold. This could be viewed as culturally offensive since Maori place great importance on the concept of cultural property (the rights of cultural and ethnic groups to control of the knowledge and information created over generations by the group).
The question we are interested in is how well Maori web sites actually reflect Maori culture in this new environment, i.e. in the virtual world of the Internet? Is there a correspondence between the oral (very important in Maori tradition), written and virtual worlds? If a correspondence exists then we can say that the Maori community has been re-constructed in the virtual world. Another set of questions is related to Maori web sites design. Although some authors, such as Benton (1996) takes marae -one of the key Maori cultural concepts -as a metaphor and relates it to a certain Internet tool -discussion forum, so far there have been few attempts to recognise Maori cultural concepts and relate them to the elements or tools in the virtual world (see Kovacic, 2001) . (Benton (1996, p. 136) says that the message section is the marae of Te Wahapu (communications system launched in 1990 in New Zealand).) However, it is not just a matter of using Maori themes or how the site displays Maori art forms, but more importantly how the whole concept of the site design (that is particularly important for an educational site) is embodied in 'te ira tangata' (the life principle of people), which is the essence of Maori knowledge. (Tangaere (1997) made an attempt toward establishing Maori human development learning theory. According to him, to be able to socialise in a particular manner within a Maori context a person has to use the appropriate language and the entire interaction should be based on the customs, value and tradition. "This is known in Te Kohanga Reo and Kura Kaupapa Maori as 'Te Aho Matua', the philosopical Material published as part of this journal, either on-line or in print, is copyrighted by the publisher of Informing Science. Permission to make digital or paper copy of part or all of these works for personal or classroom use is granted without fee provided that the copies are not made or distributed for profit or commercial advantage AND that copies 1) bear this notice in full and 2) give the full citation on the first page. It is permissible to abstract these works so long as credit is given. To copy in all other cases or to republish or to post on a server or to redistribute to lists requires specific permission and payment of a fee. Contact Editor@inform.nu to request redistribution permission.
Figure 1: Spirituality of the Hangi in Maori Rituals
body of knowledge which bonds us to our ancestors, the land, the universe, and Io Matua Kore (God).") Also, how have the Internet technologies been used to build a Maori web site which follows the tradition of tribe rituals and communications, or which incorporates the specific approach Maori have taken in transferring knowledge to the younger generation? (Cormack (1996, p. 163) uses the axiom of Maori social dynamics "groups compete, individuals co-operate" to build appropriate and effective learning environment for Maori students.) In this paper we made an attempt to provide some answers to these questions. Analysis at this stage is exploratory in nature and we consider it as the first step toward deep linguistic and semantic analysis of Maori web sites when a contextual analysis of each site would be applied.
The Multidimensional Scaling method has been used to analyse a data set and create a perceptual map. The relevance of our results are threefold. Firstly, using this map we provide a picture of how the web sites are associated with key cultural concepts. Secondly, the map shows where the sites are located within a set of Maori web sites on the Internet. Thirdly, it gives suggestions as to which elements (key concepts) the web site author should include on the web site to change the position of their site, moving the site on the perceptual map closer to or away from the other Maori web sites.
Notes About Key Concepts in Maori Culture
Cross-cultural understanding is not only about knowing the meaning of a single word or phrase from another language but more about an essential understanding of the spiritual components and every day rituals and behaviour. These rituals are deeply rooted in the tribe's or ethnic group's tradition and constitute the identity of the tribe. Therefore, a cross-cultural understanding should be based on a more holistic approach. This is particularly true for an understanding of Maori culture. Even a single word or thing in every day use may have a different meaning, or place in a tribal ceremony or even become a spiritual component during certain rituals.
Take Hangi (translated as Earth Oven) as an example. Someone would simply describe hangi as a traditional way of cooking food among people in Polynesia. The following very picturesque description of a hangi is given by Barlow (1994, p. 19) : "The hangi consists of a shallow hole dug in the ground. A fire is prepared in the hole and stones are placed on the top of it. When the stones are hot the hangi is prepared for cooking by leaving the hot stones and some of the coals at the bottom of the hole. The food is placed on top of the stones, the meat first, with the vegetables, such as kumara and potatoes, on top of it. The hangi is then covered with leaves or mats woven out of flax and left to cook. Soil is usually heaped over the mat cover to keep the heat in."
Apart from this everyday use, hangi has it own spiritual place in the Maori rituals. For example hangi has its own place in a ritual for opening a new house, or at harvest time. As Barlow (1994, p. 19) explains: "For these rituals, kumara (sweet potatoes) were cooked in the hangi because it is believed that cooked food has the power to disperse tapu (or sacred, set apart). Through the process of cooking in the hangi the essence of the food ascends to the gods, thus rendering the food useless and devoid of the power to reproduce. This may be the derivation of the word, hangi: the food is roasted so that the ha (or life essence) is released and the remainder is rendered devoid of its goodness as a living entity."
In Figure 1 we illustrate the place of the hangi in Maori rituals. A hangi, is an earth oven used on marae (community facilities). Usually it is prepared and managed by rangatahi (young people) while kaumatua (respected elders) direct and organise them. During the preparation process aroha (love) is shown by the kaumatua and rangatahi for the reputation or mana of their people and iwi (tribe) as well as that of the visitors. Manaaki is shown by offering of food as hospitality to the visitors -the meal prepared in the hangi and eaten during the visit is called a hakari or feast. By taking part in the hakari and eating the hangi the difference between tapu of the visitor group and home group is mitigated. Although an oversimplification, we could say that all the prayers and rituals conducted in Maori ceremonies demonstrate a desire to placate the gods. Therefore a spiritual component and overall unity of living creatures and all other things on Earth are very important in Maori culture. In other words, we could say that everything has tapu simply because everything was created by Io (Supreme God).
Hangi is used as an example to illustrate the depth of meaning of a single word to Maori. We would like to emphasise the exploratory scope of our approach, considering it as the first step towards a deeper linguistic and semantic analysis.
Data
Nine Maori web sites were analysed (see Appendix, Table B ). The web sites were selected non-randomly to cover a broad range of topics from news, informational, cultural, tribal, political and educational and limited only to those web sites where a search site facility was available.
Key concepts were also selected non-randomly to cover a broad range of areas commonly addressed in major books of Maori culture or specific to their heritage. One should, therefore, interpret the findings only as clues to grasping Maori culture. Throughout this paper we refer to the 44 Maori cultural concepts mainly identified by Barlow (1994) and King (1992) as key concepts (see Appendix, Table B ).
Our data matrix has 9 rows (web sites) and 44 columns (key concepts). Each cell in data matrix is a number that tells us how many pages within particular web site contain a specified key concept. We may interpret these numbers as revealed preferences of the web site author, the same way as we might treat consumer preferences in regard to a specific product in marketing research. In other words, if a concept could be found more often than other concepts it will mean that the web site has been built to emphasise a certain aspect of the Maori culture. For example, if concepts such as Akoranga, Kohanga Reo, Rangatahi, Wananga and Whare Wananga are found more frequently than other concepts then probably the web site is an educational site, or it discusses educational issues in greater scope than any other issue.
What do concepts such as Manuhiri, Marae, Tapu, Karanga, Powhiri, Wero and Hongi have in common? They are all elements of the marae protocol and therefore could be found on an informational web site that explains Maori ceremony. These two examples illustrate what we expect apriori, before we start with our analysis. Some of the key concepts will tend to group together with other concepts because of their common semantic background. Therefore we expect to find the same number of occurrences for each subset of concepts. Furthermore this will make the interpretation of derived dimensions easier.
Since the numbers of pages in these sites are quite different we have transformed the original data by dividing numbers in each row with the maximal number of pages for the particular site. This transformation preserves a site's internal structure, bringing unequal sized sites on the equal footing and making them comparable with other sites.
Methodology
The method used in this paper belongs to the body of multivariate statistical methods known as Multidimensional Scaling (usually abbreviated to MDS). MDS is an exploratory technique used to uncover the "hidden structure" of a set of data. MDS enables us to represent the dissimilarities (distances) between entities (objects) spatially as in a map, i.e. allows us to make a picture of the information in the data. Dissimilarities are any set of numbers that express the amount of differences between pair of entities. Entities can be any objects or events. MDS map the entities in a multidimensional space (usually 2 to 3 dimensional space) in such way that their relative positions in the space reflect the degree of perceived dissimilarity between the entities. Interpretation of the dimensions can lead to an understanding of the processes underlying the perceived differences of entities. That allows the researcher to explain observed distances between entities in terms of derived dimensions.
When MDS is applied two problems have to be solved. First, the researcher has to choose how many dimensions to keep for further analysis and second, how to interpret derived dimensions. We discuss both issues in the next section. In this paper we used a classical metric MDS. For the full discussion of this and other MDS methods see Cox and Cox (1994) .
Results
The MDS analysis begins with the squared Euclidean distance matrix, based on the data matrix described in Data section. The objective is to use a metric MDS to derive a spatial representation for the nine Maori web sites. The original observations will then be used to provide an interpretation for the derived dimensions. In MDS the objectives include minimising the number of dimensions while at the same time preserving the dissimilarity relationships of the original dissimilarity matrix. Often only two dimensions are used. A measure that is commonly used to determine goodness of fit is called stress. MDS theory says that the stress value of the solution should be less than 0.10. With dimensionality of 3 stress value in our example is quite high (0.198). We may reduce it to 10% if we include an additional, fourth dimension in our solution. At the same time a common rule of thumb is to require that the number of web sites should exceed (4p-1), where p is dimensionality. If we accept the four-dimensional model then the number of web sites should exceed 15. Therefore, at this stage, we made a compromise using three-dimensional solution in further analysis.
In addition to the 44 key concepts, the extent to which a web site author has adopted "all" possibilities offered by the technology has been measured. For example: including ecommerce components, sitemap, mailing list, guestbook, etc.
(see the last column in the table in Appendix B). Figure 2 shows spatial plots for the first three dimension based on data from Table 1 .
To provide some interpretation for the derived dimensions, a correlation matrix was generated to relate the three dimensions to the 44 variables (key concepts). As there are only a small number of observations, large correlations are required to feel confident about the relationships. In Table 2 only statistically significant correlation coefficients at the 5 percent level are shown. We include a few other large, although insignificant coefficients in brackets. We use them to give a meaningful interpretation of the three generated dimensions.
By inspection of the correlation coefficients in the second column in Table 2 it would appear that Dimension 1 is strongly positively related with most of the key concepts in Maori culture. Therefore we have labeled it General Cultural Dimension (or Spiritual Dimension).
Dimension 2 is strongly related to Kaumatua (respected elder), Kuia (elderly women), Rangatahi (young generation) and Kotahitanga (tribal unity We may have a similar reflection about www.kohanga.ac.nz web site in regard to the third dimension because of a distinctive position this web site has in respect to other web sites (single point at the bottom of the diagram in the first cell in Figure 2 ).
Concluding Remarks
This paper has shown the result of an exploratory statistical analysis of the key concepts in Maori culture presented on the Internet. Even with a small-scale data set of nine Maori web sites we have demonstrated the usefulness of the spatial presentation of Maori web sites in the space generated by the key cultural concepts.
More specifically, we have found that Multidimensional Scaling can be used in an effective manner to display each web site in low-dimensional space. Three dimensions derived from 44 key concepts are: General Cultural, Intra-tribe Dynamics and Educational.
The position of each web site in such a space could carry useful information from cultural or lucrative point of view. If the site discusses very few cultural concepts it is probably dedicated to a specific topic and therefore would be interesting to only a small segment of highly profiled visitors. From the business point of view, position of the web sites in this space, gives marketers an idea of which sites are relevant to them in regard to the visitors demographics. An appropriate ad banner could be placed on this site targeting visitors interested in a specific topic (education, for example).
Further work is planned to extend the data set used in this analysis. We also plan to use a survey to investigate the perceptions that visitors to Maori web sites have about the web sites in regard to the presentation of Maori cultural values. 
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